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- CONSTRUCTION REPORT
LEICHNER BROTHERS LAND FILL CLOSURE
MODULE 1B, 2, 3 (PHASE 1) AND PHASE 2 CONSTRUCTION
LEICHNER BROTHERS LANDFILL

The engmeermg material and data contained in this report were prepared under the
superv1s1on and the direction of the undersigned, whose seal as a registered professmnal

engineer is affixed below.

/%M///%

“ " Michael stg@{, c.c.s¥ -
Manager, Construction Services

Gerald P. Rasmussen,/ P.E.
Director of Engineering
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EXECUTIVE SUMMARY

The Leichner Brothers Landﬁ]l Closure was constructed between November 1988 and
October 1992, under two construction contracts.

The closure construction was performed to close the Leichner Brothers Landfill in

compliance with WAC 173-304-460(3)(¢) Minimum Functional Standards (MFS).

A construction quality assurance (CQA) program was established to document that work
was performed in accord with the contract documents. The CQA program included full-
time construction monitoring, field materials testing, field engineering services, and
laboratory materials testing. The monitors and engineers observed construction,
performed and coordinated materials testing, provided design clanﬁcatmns dunng the
work, and performed construction surveys.

This report includes descriptions of the CQA program, construction techniques,
observations, materials testing results, and design modifications made during cons-
truction.

This report documents that the closure of the Leichner Brothers Landfill was constructed
in accord with the closure plan, contract documents, their modifications, and the design
intent.
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1 INTRODUCTION

1.1 Project Description

This report summarizes closure construction for the Leichner Brothers Landfill. Closure
took place under two construction contracts over a four-year period. The Phase 1 closure
was the first contract; Phase 2 was the second contract.

The first contract, for closure construction was entitled "Leichner Brothers Landfill
Modules 1B, 2, and 3 Closure Construction Project.” It was awarded to Gilbert Pacific,
Inc. Construction of the closure began in November of 1988 and was substantially
complete by November 1989. This closure is referred to in this report as Phase 1.

The second contract for closure construction was entitled "Leichner Landfill, Phase 2
Closure Project.” It was awarded to DELHUR Industries, Inc. Construction of the
Phase 2 closure began on July 9, 1991, and was substantially complete by October 1,
1992 This closure is referred to in this réport as Phase 2.

The Leichner Brothers Landfill is located in southern Clark County (see Figure 1) and
covers approximately 70 acres of a 115-acre site. The site was operated by Leichner -
Brothers Land Reclamation Corporation.

The purpose of this report is to document that closure construction was completed in
accord with the closure plan, the closure construction contract documents and the
Washington Administrative Code [WAC 173- 304-460(3)(e)] Mm1ma1 Functional
Standards for Solid Waste Handling (MFS).

The report includes the following:

Project Description
Construction Personnel Organization
General Construction Details
Summary of Construction Quality Assurance Function
" Earthwork Quality Assurance
Geosynthetics Quality Assurance
Summary of Modifications During Construction
As-Built Documentation and Quality Assurance Test Data Summaries

(
® 0 o & o o o o
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1.2 Reference Documents

The following reference documents provide background information related to closure
of the site.

e "Leichner Brothers Landfill Storm Water Runoff Control Plan," prepared by
Sweet-Edwards/EMCON, Inc., August 1987

e "Leichner Brothers Landfill Storm Water Outfall Report," prepared by Sweet-
Edwards/EMCON, Inc., August 1989 -

® Leichner Brothers Landfill Master Plan, prepared by Sweet-Edwards/EMCON,
Inc., February 1989.

* Contract Documents, Leichner Brothers Landfill Module 1B, 2, 3, Closure
Construction Project, prepared by Sweet-Edwards/EMCON, Inc., August 1988.

¢ Contract Documents, Leichner Landfill, Phase 2 Closure Project prepared by
Sweet-Edwards/EMCON, Inc., May 1991.

1.3 Related Work

A Storm Water Outfall was constructed as part of the landfill closure. It was completed
in accord with the Storm Water Runoff Control Plan prepared by Sweet-
Edwards/EMCON in August 1987. The purpose of the storm water outfall is to transmit
storm water runoff collected from the closure area to Curtain Creek. The construction
of the Storm Water Outfall is discussed in detail in the Leichner Brothers Landfill Storm
Water Outfall Construction Report, prepared by Sweet-Edwards/EMCON, Inc., October
1989.

B/LEV/1B/MOD-R.120-93/car:S o Rev. 0, 05/12/93
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2 CONSTRUCTION PERSONNEL ORGANIZATION

This section of the report describes the parties responsible for the Leichner Brothers

. Landfill Phase 1 and Phase 2 closures. There were four primary parties: the owner,

Leichner Brothers Land Reclamation Corporation; the engineer, EMCON Northwest
(formerly Sweet Edwards/EMCON); and the contractors, Gilbert Pacific and DELHUR
Industries, Inc. For the purpose of this report, we will refer to the parties as Owner,
Engineer, and Contractor.

The Owner is the primary party responsible for the closure. That responsibility includes
funding and overall project management.

The Engineer was the project designer. During construction, the Engineer was on site
as the Owner’s representative and provided resident engineering, construction contract
administration, construction quality assurance services, and design and construction of
the landfill gas collection system. EMCON Northwest subcontracted with other -
consultants to provide surveying, soils laboratory testing, and geosynthetics laboratory
testing.

The Owr'xer hired the Contractors to perform the work described in the construction
contract. The Contractors then subcontracted specific elements of the work. All
references to Contractor in this report mean the general Contractor, Gilbert Pacific,
DELHUR Industries, Inc., or their subcontractors.

B/LEVI1B/MOD-R.120-93/car:5 ' . Rev.0,05/14/93
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3 GENERAL CONSTRUCTION DETAILS

3.1  General Closure Description

Closure construction was performed to mitigate impact to groundwater by eliminating
surface water infiltration to the landfill and to prevent off-site migration of landfill gases.
The landfill was covered with an impermeable cover system, surface water drainage
systems were constructed to divert storm water away from the landfill site, and gas
collection and transmission systems were installed.

3.2 Landfill Gas Collection System

The landfill gas (LFG) collection system, constructed as part of the Phase 1 and Phase 2
closures was activated as the construction of each phase was completed. The north flare
station and gas wells installed during Phase 1 construction were activated in the fall of
1989. The south flare station and wells were activated in two segments. The first
segment was activated in November of 1991, following completion of a portion of
Phase 2 construction. The second and final segment was integrated into the south flare
gas system at the completion of the Phase 2 closure construction in October of 1992.
The LFG system construction includes the following components: '

North and south flare stations
Vertical extraction wells

Gas transmission laterals
Connectors

Main transmission headers
Condensate sumps

This following paragraphs describe the components. For construction details, see the
record drawings. .

B/LEV/1B/MOD-R.120-93/car:5 - Rev. 0, 05/12/93
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3.2.1 Vertical Extraction Wells

Vertical extraction wells for landfill gas extraction consist of vertically drilled borings
into the refuse. A PVC pipe is inserted into the boring. The PVC pipe is perforated at
various design depths, and the perforated sections of the boring are backfilled with clean-
washed gravel. A bentonite seal is placed over the gravel backfill, and the remainder of
the boring is backfilled with soil. The record drawings show the well locations and their
depths.

3.2.2 Gas Transmission Laterals

Gas transmission laterals connect the vertical collection wells to the main transmission
headers leading to the North and South Flare stations. These laterals are connected to
the well head with flexible fittings. The laterals are constructed of Schedule 40 PVC
pipe and installed at ground level. All of the PVC pipe installed aboveground is painted
to protect it from ultraviolet rays.

3.2.3 Connectors

Connectors are the fabricated connections of the gas transmission laterals to the main gas
transmission lines. The connectors provide a location for controlling flow from .
individual wells and are used to monitor gas flows, gas quality, and pressure in the
transmission lines.

3.24 Maih Gas Transmission Headers

Main gas transmission headers were constructed to carry landfill gas from all wells to
the North and South Flare stations. The headers are constructed of 6-to 10-inch Schedule

- 40 PVC pipe. The header pipe is constructed on the surface of the landfill except where

it crosses the access roads next to the North and South Flare stations. At the road
crossings, the gas header crosses under the roads. The road crossings are constructed
of 10-inch HDPE pipe with an SDR rating of 26 and encased in a-15-inch corrugated
steel pipe. The road crossings are shown in detail on Drawing 13 of the Phase 2 record
drawings and Drawing 7 of the Phase 1 record drawings.

3.2.5 Condensate Sumps

Eighteen condensate sumps are installed at low. points in the main gas header system.
Condensate that collects in the header drains into the sumps where it is pneumatically
pumped to 1,000-gallon condensate collection tanks located at the North and South Flare
stations. The condensate sumps and the pumping system are shown in detail on
Drawings 12 and 13 of the Phase 2 record drawings.

B/LEV/1B/MOD-R.120-93/car:5 ' : Rev. 0, 05/12/93
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3.2.6 Flare Stations

Each flare station has four main components, a landfill gas scrubber, the blowers, a
flare, and a motor control center. The scrubber cleans the gas of particulates and
moisture before it enters the blowers. The blowers provide the vacuum necessary to
extract gas from the landfill through the collection system. The flare ignites the gas prior
to its emission into the atmosphere. The motor control center provides the automated
electrical controls for the flare station operation including auto-shutdown capabilities in
case of system failure. '

3.3 Final Cover

The final cover system is designed to stop infiltration of surface water into the landfill,
to provide positive drainage of the landfill surface, to prevent landfill gas venting, and
to support vegetation.. To do this, several layers of soil and geosynthetics were
constructed over the refuse. Soils used for the construction of Phase 1 were obtained
from an off-site source. The cover soils used for the 1991-92 Phase 2 closure were
obtained from off-site and on-site borrow areas. The on-site borrow areas are located
north and south of the landfill. Soils processed from on-site sources consisted of general
earthfill, select earthfill, vegetative soil, topsoil, and rock for erosion protection. The
following paragraphs describe the final cover components. The record drawings show
the final cover components in relation to each other.

3.3.1 General Earthfill

The landfill surface conditions prior to construction consisted of a roughly graded soil
surface with various amounts of exposed refuse. To prepare the landfill surface for final
cover placement, the refuse was covered with soil and the landfill surface regraded.

General earthfill was placed over the landfill as needed to provide a firm foundation for
other components of the final cover system and to construct positive drainage across the
landfill. This material was placed in lifts not exceeding 1 foot in thickness and was com-
pacted. The soil was placed to design subgrade elevations and then finish-graded.

During the 1992 portion of the Phase 2 construction, soil and burnt refuse were used for
this purpose. The materials were obtained from an abandoned refuse burning area south
of the landfill. This burn area is discussed in detail in the May 11, 1993, letter report

to Ms. Rebecca Lawson of the Washington State Department of Ecology. '

B/LEV1B/MOD-R.120-93/car:5 - '  Rev. 0, 05/14/93
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+ 3.3.2 Select Earthfill

Select earthfill was placed over the general earthfill to provide a protective soil layer
under the geomembrane. This material consists of screened soil with a maximum particle
size of 1 inch. Gravel-sized materials in the select soil layer were rounded. The select
earthfill was placed in a 6-inch-thick layer over the general earthfill and finish-graded
with a steel drum roller. The select earthfill thickness was modified to 4 inches during
the Phase 2 closure. The modification is discussed in Section 7 of this report.

3.3.3 Geomembrane

Geomembrane was placed directly over the select earthfill. The geomembrane product
is/a 60-mil-thick high density polyethylene sheet. Both textured and smooth product
installed. The product specifications are given on Tables 3-1 and 3-2. The
geomembrane provides the impermeable element of the final cover system.

The geomembrane was installed and the seams welded using primarily the hot wedge
welding process; however, the extrusion welding process was also used. The installation
process consisted of deploying the sheeting by unrolling it and cutting panels to the
required dimensions. The deployment was immediately followed by hot wedge welding
of the seams. In areas where the hot wedge welder could not be used, the seam was
welded using the extrusion welding technique. Figure 3-1 shows cross-sections of both
seam welding techniques.

Following installation and seam welding, each weld was visually inspected and subje¢ted
to nondestructive and destructive testing.. Nondestructive testing consisted of air-pressure

~ testing of hot wedge welds or vacuum-box testing of extrusion welds. Destructive testing

consisted of shear and peel tests on samples of the welded seams. The testing procedures
and results are discussed in more detail in Section 6 of this report.

The orientation of geomembrane panels and destructive test locations are shown on the
Panel Layout Drawings in Appendix B.

| 3.3.4 Drainage Layer

Drainage layer soil consisting of free-draining sand was placed directly over the HDPE
geomembrane. Gradations and permeabilities are summarized in Appendix A.

The drainage layer was placed in a single 12-inch-thick lift over the entire geomembrane
area. During placement and grading of the drainage layer, only low ground pressure
dozers were allowed on the 12-inch-thick layer of drainage material. All other traffic on

B/LEV/1B/MOD-R.120-93/car:5 : _ Rev. 0, 05/12/93
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Table 3-1

Smooth Geomembrane Properties

- Test

Test Designation

Requirement

Sheet Thickness
Tensile Strength Yield

Tensile Strength at Break

Elongation at Yield
Elongation at Break
Modulus of Elasticity
Tear Resistance

Puncture Resistance

Resistance to Soil Burial

Dimensional Stability
(each direction)

Environmental Stress Crack
- Low Temperature Brittleness -

Carbon Black Content

Carbon Black Dispersion

Oxidation Induction Time

ASTM D1593-81
ASTM D638-84

ASTM D638-84

ASTM D638-84
ASTM D638-84
ASTM D638-84

ASTM D1004-81
Die C

FTMS 101B
Method 2065

ASTM D3083-76*

ASTM D1204-84
212°F, 15 minutes

ASTM D1693-70*
ASTM D746-79
ASTM D1603-76
ASTM D3015-85

ASTM D3895

60 mils +10%
Minimum 120 lbs per
inch width

Minimum 225 Ibs per
inch width

Minimum 10%

Minimum 500%

Minimum 80,000 Ibs
Minimum 30 lbs

- Minimum 75 1bs

10% maximum change
1.5 % maximum change

2,000 hours
Minus 40°F
2% to 3%
A-2

~ Min, 100 minutes

* As modified in National Sanitation Foundation - Standard Number 54, Appendlx A,

November 1983.
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Table 32

Textured Geomembrane Properties

- Test

Test Designation

Requirement

Sheet Thickness -

Tensile Strength Yield
Tensile Strength at Break

Elongation at Yield
Elongation at Break
Modulus of Elasticity
Tear Resistance

Puncture Resistance
Resistance to Soil Burial

Dimensional Stability
(each direction)

Environmental Stress Crack
Low Temperature Brittleness

Carbon Black Content
Carbon Black Dispersion

Oxidation Induction Time

ASTM D1593-81
ASTM D638-84

ASTM D638-84

ASTM D638-84
ASTM D638-84

-ASTM D638-84

ASTM D1004-81
Die C

FTMS 101B
Method 2065

ASTM D3083-76*

ASTM D1204-84
212°F, 15 minutes

ASTM D1693-70*

- ASTM D746-79

ASTM D1603-76
ASTM D3015-85

ASTM D3895

60 mils +10%
Minimum 126 Ibs per
inch width

Minimum 35 Ibs per
inch width
Minimum 13%
Minimum 100%

‘Minimum 80,000 Ibs

Minimum 30 1bs
Minimum 70 lbs

10% maximum change
2% maximum change

2,000 hburs

Minus 40°F
2% to 3%
A-2

‘Min. 100 minutes

* As modified in National Sanitation Foundation - Standard Number 54, Appendix A,

November 1983.
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and off the drainage layer was over roads constructed from 3-foot-thick drainage layer
materials or across landfill access roads. This was done to protect the geomembrane

from equipment loading and possible damage.

The drainage layer collects and drains surface water which infiltrates the cover soil
materials above it. This water drains through the sand along the surface of the
geomembrane and is then collected by a system of 4-inch perforated polyethylene pipe
under-drains. These pipes collect water from the drainage layer and transmit it to the
surface water ditches. The location and detail of the under-drains are shown on the
record drawings. ‘

3.3.5 Nonwoven Geotextile

Nonwoven geotextile was placed over the drainage layer. The properties for this
material are given on Table 3-3. 'The geotextile was deployed in much the same
orientation as the geomembrane shown on the panel layout drawings. The geotextile was
overlapped 6 inches, and the seams either were continuously sewn using polymeric thread
or were heat bonded. The geotextile provides a filtering medium between the vegetative
soil and the drainage layer. This protects the drainage layer from clogging by keeping
fine vegetative soil particles out of the drainage layer.

3.3.6 Vegetative Soil

Vegetative soil was placed directly over the nonwoven geotextile. This soil was obtained
from on-site and off-site sources. This material was placed using the same basic methods
and equipment used for the drainage layer. It was placed in an 8-inch-thick layer.

The vegetative soil provides a rooting medium under the topsoil and a protective soil
layer over the drainage layer and geotextile.

3.3.7 Topsoil

Topsoil provides a soil layer capable of supporting grassy vegetation. During Phase 1
construction and the 1991 portion of Phase 2 construction, topsoil was placed directly
over the vegetative layer in two 4-inch-thick layers. This topsoil was imported from an
off-site location. During the 1992 Phase 2 closure construction, topsoil was obtained
from an on-site source. This modification is explained in detail in Section 7 of this

report,

Soil analysis was performed on the topsoil to determine its ability to support the
vegetation.

B/LEV/1B/MOD-R.120-93/car:5 : . Rev. 0, 05/12/93
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Table 3-3
' Nonwoven Geotextile

Phase 1

Test Test Designation Requirement
Fabric Weight | ASTM D-3776 6 oz/yd®
Grab Tensile Strength ASTM D-4632 190 Ibs
Grab Tensile Elongation ASTM D-4632 >50 %
Burst Strength ASTM D-3786 295 psi
Pérmitivity ASTM D-4491 0.1 cm/sec
Trapezoid Tear ASTM D-3787 85 Ibs
Puncture Resistance ASTM D-3787 100 1bs
EOS 70 - 120
Phase 2

Test Test Designation ARequirement
Grab Tensile Strength ASTM D-4632 - 220 1bs |
»Puncture Resistance ASTM D-3787 125 1bs
Permitivity ASTM D-4491 1.5 sec -1

B/LEI/1B/MOD-T.120-93/car:5
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3.4 Access Roads

Landfill access roads were constructed as part of the closure. The alignment and
elevations of the roads are shown on the record drawings. The roads were constructed

to:

¢ Provide equipment and vehicle access to the proposed North Inert Fill
¢ Provide access to the gas well connectors and valves ‘
- & Provide access to the landfill cover for maintenance

During the closure construction, perimeter, maintenance, and facility access roads were
constructed. The perimeter and maintenance roads were designed for light traffic and

- provided access to the landfill gas collection system and storm water facilities. The

constructed road section included 12 inches of crushed road surfacing placed over a
reinforcing geotextile. The facility access road was designed for heavy equipment traffic
from the truck repair shop across the landfill to the proposed North Inert Fill. This road -
section includes geosynthetic reinforcement and 20 inches of crushed road surfacing.
Both road types are shown in detail in the Phase 2 closure record drawings.

3.5 Surface Water Drainage and Control

Surface water drainage and control structures were constructed to minimize erosion, to
prevent ponding of water on the landfill, to control the rate of discharge water, and to
minimize off-site movement of waterborne soil particles. The following Phase 1 and
Phase 2 construction’ components comprise the surface water drainage and control
system. ’ : '

Surface water ditches

Culverts

Underdrains

West Detention Basin and Pump Station
Sedimentation Basin '
North Detention Basin and Pump Station
Hydroseeding

'3.5.1 Draihage Ditches
Phase 1 construction included Type 1 and Type 2 ditches. The Type 1 ditches are

constructed on the landfill surface (see detail 2, drawing 3, Phase 1) and serve two
purposes. The first is to collect surface water sheet-flowing off the landfill and convey
it in a rock-lined ditch. The second is to collect water discharging from the drainage
layer, convey it through an underdrain pipe, then discharge it to surface water ditches.

B/LEV/1B/MOD-R.120-93/car:5 ' ~ Rev. 0, 05/14/93
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The Type 2 ditches are constructed around the perimeter of the Phase 1 closure area, just
outside the limits of geosynthetics. They are grass-lined V-ditches graded into existing
soil. They collect and convey surface water that is not collected in the Type 1 ditches.
The ditches constructed during the Phase 1 closure construction are shown in detail in
the Phase 1 record drawings.

Phase 2 construction included five ditch types. Types 1, 2, and 4 are perimeter ditches
lined with geomembrane, geotextile, and rock. Types 1 and 2 are constructed adjacent
and parallel to the perimeter road. The perimeter road provides vehicle access to the
east, north, and west sides of the Phase 1 and 2 closure areas. The Type 1 ditch
transitions into the Type 4 ditch, which then discharges into the west drainage basin.
These ditches were designed to control surface water at the perimeter of the site and
direct it to the west drainage basin.

The Type 3 ditch was constructed by placing a topsoil berm on the downslope side of the
ditch flow line. The ditch was then lined with an erosion control matting and
hydroseeded. The maximum slope on this ditch is 2 percent. It is designed to intercept

- sheet flow on the landfill surface and direct it either to the sedimentation basin or to the

west drainage basin. A modified Type 3 ditch was also constructed. It is formed where
the final cover meets the maintenance road embankment. The embankment forms the
downslope portion of the ditch, and the ditch flow line is rock-lined.

The Type 5 ditch is lined w1th geomembrane, geotextile, and rock. It was constructed
by excavating into the final cover topsoil and vegetative layer placing the excavated soil

as a berm on the downslope side of the ditch, then lining the ditch. It was designed for
two purposes. The first was to intercept sheet flow on the landfill surface and direct it
to the sedimentation basin. The second was to collect storm water discharging from the
west drainage basin force main, then convey it to the sedimentation basin. Storm water
that collects in the west drainage basin is pumped through a force main which discharges

- into the Type 5 ditch. Details of ditch Types 1, 2, 3, and 5 are shown on Drawing 7 of

the Phase 2 record drawings. Details of ditch Type 4 are shown on Drawing 8.

3.5.2 Culverts

Culvert crossings were constructed to direct surface runoff under roadways. Two Type 3
ditches discharge into two 12-inch HDPE culverts, which direct surface water under the
maintenance road. Eighteen-inch culverts are located at each end of the facility access
road. They convey surface water under the facility access road, then discharge to the
Type 4 ditch. One 12-inch HDPE culvert conveys surface water under the perimeter
road adjacent to the north flare. This water flows to the drop inlet of the storm water
collection system, then discharges into the North Sediment Basin.
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3.5.3 Underdrains

The final cover system included a drainage layer placed on the ’geomeﬁlbrane liner.
Surface water that infiltrates the cover soils collects in the drainage layer. To drain this
water out of the drainage layer, a series of underdrains were constructed. The under-

. drains are perforated polyethylene pipe. The pipes are placed in shallow troughs

constructed in the geomembrane subgrade (see detail drawing). As the water moves
across the geomembrane, it is trapped by the underdrain troughs, collects in the
polyethylene pipe, and discharges into Type 1, 2, and 4 ditches. The underdrain pipes
are generally spaced about 120 feet apart and inclined at approximately a 3 to 5 percent
across the slope. The record drawings show underdrain locations and details.

'3.5.4 West Detention Basin and Pump Station

The West Detention Basin was constructed to collect storm water runoff from the west
side of the Phase 2 closure area and portions of the Leichner Brothers facilities area.
The West Detention Basin is lined with Gundseal®, textured geomembrane, geotextile
cushion, and a 1-foot layer of erosion protection rock. Drawing 17 of the Phase 2 record
drawings shows the construction in detail. :

" The West Detention Basin includes a vault and pump station. The vault and pump station

consist of a precast concrete vault, two submersible pumps, a PVC header and valving
system, and an HDPE force main.

Storm water that collects in the west detention basin flows into the vault where it is then
pumped- through a HDPE force main that discharges into a Type 5 ditch. -The ditch
flows to the North Sediment Basin. Construction details of the vault and pump station
are shown on Drawings 8 and 9 of the Phase 1 record drawings.

During the 1992 Phase 2 construction, modifications were made to the west detention
vault, submersible pumps, and HPDE force main. These modifications are shown on
Drawing 9 of the Phase 2 record drawings and described in Section 7 of this report.

3.5.5 North Sedimentation Basin

The storm water detention system was modified to include the North Sedimentation
Basin. The North Sediment Basin was constructed during the 1992 Phase 2 closure
construction and is described in detail in Section 7 of this report. The primary reason -
for its construction was to further control siltation in storm water discharged from the
site. The basin is located at the east end of the North Detention Basin at the northeast
corner of the Phase 1 closure area. The basin is lined with HDPE liner, and the liner _
is covered with 12 inches of sandy soil.
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3.5.6 North Detention Basin and Pump Station

The North Detention Basin and the Pump Station consist of a geomembrane lined

~ collection basin, a cast-in-place concrete outlet structure, and a pump station. Storm

water enters the north detention basin via the North Sedimentation Basin. Storm water
is then pumped through a ductile iron force main to the storm water outfall system which
is described in Section 1.3, Related Work, of this report. The construction details of the
North Detention Basin and Pump Station are shown on drawmgs 4, 5, and 6 of the
Phase 1 record drawings.

3.5.7 Hydroseéding .

Hydroseeding provides a grassy grbund cover over the entire landfill surface and other
surface areas disturbed by the construction. Hydroseeding mixes used for this project

. are shown on Table 3-4. The hydroseeding reduces erosion of the soil surfaces and

provides an aesthet:lcally pleasing appearance.

Seed mix A was changed for the 1992 Phase 2 closure The changes are discussed in
Section 7, Modifications During Construction.
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Table 3-4

Hydroseed Mixes

(.

MIX TYPE A
Seed Type  Percent By Weight

Creeping Red Fescue
Elka Perennial Ryegrass
Other Crop

Inert Matter

Weed Seeds

Noxious Weed Seeds

MIX TYPE B
Seed Type  Percent By Weight

Elka Perennial Ryegrass
Barclay Perennial Ryegrass
Cindy Creeping Red Fescue
Cobra Creeping Bentgrass
Mahonia Repens '

" Cornus Stolonifera
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4 QUALITY ASSURANCE FUNCTION

4.1 General
The purpose of the construction quality assurance (CQA) program performed by

.EMCON is to document that the work performed by the Contractor was in compliance

with the construction contract documents of August 1988 and May 1991. The contract
documents are entitled "Leichner Brothers Landfill, Module 1B, 2 and 3 Closure," and
"Leichner Brothers Landfill Phase 2 Closure." In addition to the contract documents,
quality assurance manuals written by EMCON served as guidance documents for the
quality assurance program.

The CQA program conducted by EMCON included surveys for as-built documentation.
EMCON subcontracted this function to Olson Engineering Inc. The record survey
information was used to produce much of the record as-built drawings.

- 4.2 Construction Monitoring

Construction monitoring included construction observation and materials testing. Con-
struction observation was critical, especially for soil and geosynthetics materials, to
establish confidence that the construction was executed uniformly. Materials testmg was .

~ necessary to verify that the construction materials met specifications.

Guidelines for material testing frequencies used during the CQA program are presented
in Table 4-1, Earthwork Construction Testing Frequencies, and in Table 4-2,
Geosynthetlcs Construction Testing Frequencies. :

The CQA program conducted by EMCON included geomembrane and geotextile confor-
mance testing. EMCON subcontracted this function to laboratories specializing in this
work. Summaries of geomembrane and geotextile conformance testing are included as -
part of this report (Appendix A). ’
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Table 4-2

, Geosynthetiés Construction Testing Frequencies

f

AR

—ry

B,

-

(N

Test

' Frequency

Material Thickness

* Destructive Seam Testing
Nondestructive Seam Testing Fusion Seams
Geomembrane Conformance Testing

Geotextile Conformance Testing

5/roll
1/750 lineal feet
Continuous

1 per 100,000 square feet

1 per 250,000 square feet
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4.3 Field Engineering Services

Field engineering services were provided by the field representative and office
engineering support. These services included clarifying questions from the Contractor,

~ providing design interpretation, observing construction, providing design modifications

when appropriate, and performing construction staking.

Engineering decisions which resulted in a design change or other deviation from thé
contract documents are either described in Section 7, Modifications Durmg Construction,
or are shown on the record drawings (Appendix C).
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5 EARTHWORK QUALITY ASSURANCE

5.1 General

Earthwork construction quality assurance (CQA) included visual observation and testing
to verify compliance with project specifications. Particular emphasis was placed on
select earthfill and drainage layer placement. ' '

‘In general, materials evaluation and testing activities included: (1) pre-construction

testing; (2) visual evaluation of borrow area materials; (3) in-place density and moisture
measurements; and (4) laboratory testing including moisture-density relationship tests,
permeability tests from bulk samples, granular material sieve analyses, No. 200 sieve
washes, and moisture content tests. CQA observation and testing for soil.components
of the project are discussed in the following paragraphs. -

5.2 Documentation

Visual observations and tests were documented daily. Records of observations were képt
primarily to document construction techniques in compliance with project specifications.

Test reports were kept for all field and laboratory testing. Each sample of material,
obtained throughout the life of the project, was logged into the field soils laboratory.
The sample log sheet was used to trace the sample number, the tests performed, and the
party responsible for performing the tests. Field tests were recorded on daily test data
sheets.

All laboratory and field test data have been summarwed and are mcluded in Appendix A
of this report.

5.3 General Earthfill

General earthfill placement was observed and tested to document compliance with borrow
sources, moisture conditioning, removal of oversized materials, lift thickness, compaction
techniques, and grading. The compaction testing was limited to the Phase 1 construction.
During Phase 2, acceptance of the contractor’s work was based on placement techmques
being similar to the successful work performed during Phase 1 work.
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5.4 Select Earthfill

Observation of select earthfill placement was performed to document uniformity of the

 material and proper lift thickness. Laboratory tests were performed to venfy that

gradation requlrements of the material were met.

5.5 Drainage Layer

Drainage léyer observation was critical for two reasons: protection of the geomembrane
underlying the drainage layer and visual observation of the soil gradation. Lift
thicknesses and haul road thicknesses were monitored for comphance with specifications

to assure protection of the geomembrane. .
3\

\
A

Permeability of the drainage layer is important in reducing saturation of the cover soil.
Saturated conditions in the drainage layer do not impact cover stability or infiltration of
surface water into refuse, but could impact access for maintenance during winter. Pre-
construction testing ‘was performed on each drainage layer source proposed for
construction. In each case, pre-construction testing confirmed that the material was in
accord with the specifications, so the sources were approved for construction. During
construction, however, the material was again tested after it was placed on the
geomembrane. In many cases the construction phase testing indicated fines contents
(percent minus #200 sieve) to be higher than specified, Despite the high fines contents,
permeability testing indicated acceptable results. Removing the out-of-spec drain layer
after placement was ruled out. Removing this material could damage the geomembrane

~ and not significantly improve the performance of the cover system.

5.6 Vegetative Soil

Observation of vegefatiVe soil focused on material lift thickness, haul road thickness, and

techniques for placing and grading of the material. Conformity to equipment and soil -

thickness was critical to protect geotextile placed under the vegetative soil. The
vegetative layer was also monitored for presence of oversized cobbles. Oversized
cobbles were identified by our CQA personnel and then removed by the Contractor.
During Phase 1, field density tests were also performed to monitor percent compaction.
This was done for informational purposes only. There was no critical compaction

requirement.

5.7 Topsoil

Observation of topsoil placement included confirmation that the proper source was used, -
that processing was performed correctly, and that lift thickness was met. The thickness

~ was controlled by the Contractor who set a series of elevation control stakes. EMCON |
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CQA personnel monitored thickness by periodically digging holes through the material
and physically measuring the topsoil thickness. The quality of topsoil was also verified
through testing. Chemical analysis was performed, and results of this testing are
presented in Appendix A. .
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6 GEOSYNTHETICS QUALITY ASSURANCE

‘6.1 General

Two types of geomembrane were utilized for this project. Both were 60-mil high density
polyethylene flexible membrane liner. One type of liner was smooth, and one was
textured. The textured geomembrane was used on slopes steeper than 4H:1V. One was
smooth and one was textured. Geotextile was installed over the drainage layer to provide
a filter between topsoﬂ and drainage layer soils.

The overall goal of the geosynthetics quality assurance program was to ensure that proper
construction techniques and procedures were used and that they were in compliance with
the project construction drawings and specifications. The geosynthetics CQA program
included conformance testing of the geosynthetic products construction phase testing of
the installation, and observation of the work. '
6.2 Geomembrane

‘The following geomembrahe CQA monitoring and testing functions were performed:

/ ‘» Monitored select earthfill placement for geomembrane subgrade

e Monitored panel depioyment and maintained a panel 1ayout record drawing

yd
/ e Qualified extruder guns and hot wedge welders for dally weldmg with field

- start-up samples and tests
e Monitored tack and seam welds

7. Monitored hot wedge welding

\\" S
[

Monitored welded seam vacuum testing

° Monitored welded seam air pressure testing

B/LEV/1B/MOD-R.120-93/car:$ ' : ©_ Rev. 0, 05/14/93
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o Located defects in geomembrane and defective weld areas and recorded their
repairs ‘

e Located destructive weld samples and coordinated laboratory destructive weld
testing ‘ .

. e Made on-site measurements such as material thickness, panel locations, planar

areas, and ambient and material temperatures-

 Coordinated geomembrane conformance testing

6.2.1 Destructive Testing for Welded Seams

Destructive testing of welded geomembrane seams included both on-site and off-site
laboratory testing. At least one sample was taken for every 750 linear feet of welded
geomembrane seam. The destructive test sample locations are shown on the panel layout
record drawings (Appendix B). A total of 250 samples was taken. Each sample was
approximately 44 inches long by 12 inches wide and was divided into three sections.
One section was tested by the CQA team, one by the Contractor as part of the
Contractor’s quality control, and one was archived on site. The welded seam testing
included shear and peel strengths of the welded seams.

If a destructive test failed, additional samples were cut and tested from the same seam
10 feet in each direction from the location of the failed test sample. If the additional test
samples passed, then the entire seam between the test samples was capped and vacuum-
tested. If the additional samples failed, then the process was repeated until passing tests
were obtained, and the area between passing test samples was capped and vacuum-tested.

" -The destructive test results are summarized in Appendix A (Table A-5).

In 1988, 1989, and 1992, both the Contractor and CQA organization destructively tested - -

each sample. In 1991, the CQA organization tested about 15 percent of the samples and
relied on the Contractor’s quality control tests to verify the remaining seams. For tests
listed in Table A-5 for 1991, the CQA tests are summarized in the comments column.
All other test data for 1988, 1989, and 1992 are CQA test data.

6.2.2 Air Pressure Testing

- The installer tested hot wedge welded seams by air pressure testing. The hot wedge -

technique creates an air channel between two welded seams. To pressure test the
channel, access ports are cut at the ends of the welded seam. At one end, the installer
seals the air channel by clamping the channel shut. The other end is also sealed, and an
air pressure needle equipped with a pressure gauge is inserted. The pressure gauge has
a valve for applying pressure through the needle into the air channel. The air channel
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. is pressurized to 30 psi for 5 minutes. Results are considered satisfactory when there is
- no more than a 2-psi drop in air pressure in 5 minutes. The 2-psi drop is attributed to

expansion of the geomembrane material. CQA personnel observed and recorded the air
pressure testing.

6.2.3 Vacuum-Testing

The Contractor vacuum-tested all extrusion-welded seams and seam repairs. The
vacuum-testing equipment and operating techniques were monitored by the CQA person-
nel. Leaks detected by vacuum-testing were marked and recorded for repair. Docu-
mentation of vacuum-testing was recorded on dally seaming logs prepared by CQA
personnel.

6.2.4 Panel Layout Drawings

Panel 1aYout drawings were prepared as construction progressed. These drawings show
the locations of each panel, seam, and destructive test. Panel layout drawings are

- presented in Appendix B. Panel placement logs indicating roll numbers and placement

dates were prepared daily by CQA personnel.

6.3 Geotextile

Geotextile CQA included conformance testing of the product following its delivery to the
site and observation of the installation.

Conformance testing was done to venfy that material was manufactured in accord with
the project specifications. The key requirement for this product was permeability.
Samples were taken for every 250,000 square feet of product delivered to the site.
Results of these tests are summarized in Appendix A.

During the 1988 portion of Phase 1 work, some of the geotextile was installed prior to
receiving conformance test results. When the results were received, strength values were
below the specified values. However, the key requirement, permeability, was within
acceptable values. Upon discovery of this problem, the remaining out-of-spec product
was rejected, removed from the site, and replaced with new material which met specxﬁed
requirements.

Observation of the installation was performed for two basic purposes. The first was to
assure panel overlaps and seaming were performed in accord with the specifications.
The second was to assure that the geotextile was not folded or damaged during the
placement of vegetatlve soil and topsoil. ‘
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7 MODIFICATIONS DURING CONSTRUCTION

7.1 General

Several modifications were made during construction. Many of the modifications were
made to fit the design to conditions encountered in the field. Others were made at the
request of the Contractor after the Engineer reviewed their impact on the design intent;
others were made by the Engineer to improve on the design and performance of the
closure. This section describes those modifications. The record drawings show the as-
built construction and reflect the modifications. The modifications are categorized as

follows:

Final cover

Storm water management
Landfill gas control

Soil cover sources ,
Miscellaneous modifications

7.2 Final Cover

The original Master Plan final cover design section had the folloWing components. The |
components are listed from bottom to top as constructed:

General earthfill
Select earthfill
Geomembrane
Drainage layer
‘Geotextile
Vegetative soil
Topsoil

During closure construction, minor modifications were made to each compbnent except
the drainage layer and geotextile. Descnptlons of the modlﬁcauons are given in the
following paragraphs.
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7.2.1 General Earthfill

During the 1992 Phase 2 closure, general earthfill was replaced with material excavated
from the former burn waste area discovered south of the landfill. Excavation of these
burn areas was required as part of the cleanup action plan (CAP). Material removed
from these excavations was mostly soil, rock, ash, and glass, with minor amounts of

metal.

The purpose of general earthfill was to fill in low spots on the refuse surface, regrade
the surface to provide positive drainage, and provide a stable subgrade for constructing
the final cover components. Since the burn area waste met the intent of general earthfill,
it was used in place of general earthfill. _ .

The volume of material excavated from the burn area exceeded the amount necessary to
complete general earthfill placement, but the alternative to placing this material in the
landfill was off-site disposal at extremely high cost. Therefore, the subgrade plan was
modified slightly to allow higher grades. In general, subgrade elevations were raised
approximately 3 feet to accommodate placement of the burn area waste. The volume of
burn waste placed in the landfill was approximately 71,500 cubic yards. '

7.2.2 Select Earthfill Modification

Select earthfill provides a protective bedding. between the graded general earthfill and the'
geomembrane. The protective bedding prevents puncture of the geomembrane.

When the 1991 general earthfill placement and the 1992 burn area waste placement were .
complete, the resulting graded surface had very few irregular surfaces or protruding
rocks. This surface was very near the quality specified for the completed select earthfill
surface. Because of this quality surface, the thickness of select earthfill necessary to
meet the design intent was reduced. During the Phase 2 closure, therefore the select
earthfill depth was modified from 6 inches to 4 inches. This modification was also made
to reduce project costs. ,

7.2.3 Geomembrane

The Master Plan cover design required installation of geonet and geotextile in conjunction
with smooth geomembrane where slopes were 4H:1V (Horizontal: Vertical) or steeper.
This design was intended to improve soil cover stability. This design was never -
incorporated into the Phase 1 or Phase 2 construction documents. Where slopes ‘were
greater the 4H:1V, the geonet/geotextile/smooth geomembrane design was replaced with
textured geomembrane. Textured geomembrane provides the required cover stability
when used in conjunction with the other cover soils, Textured geomembrane was
installed on the slopes east of the West Detention Basin. ' -
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7.2.4 Vegetative Soil/Topsoil

During the 1992 portion of the Phase 2 closure, the vegetative soil and topsoil
components were modified. The original design required placing 8 inches of vegetative
soil over the geotextile. This was followed by 8 inches of topsoil placed over the
vegetative soil with the first 4 inches mixed into the surface of the vegetative soil layer.
During 1992, a single soil source meeting the requirements of both materials was
obtained. Because it met requirements of both materials, it did not need to be placed in
separate 8-inch lifts. The modification allowed the new source to be placed in a smgle

16-inch lift over the geotextﬂe

7.2.5 Expanded Final Cover Limits

The limits of final cover were expanded in four areas. The first was in the southwest
corner of the Phase 2 closure area. The second and third were adjacent to the site
property line west of the Phase 2 closure and south of the West Drainage Basin. The

~ fourth was in the northwest comer of the North Detentlon Basin.

The first area, the southwest corner of the Phase 2 closure, was expanded over an old
storm water infiltration basin. This basin, at times, received storm water that was mixed

* with runoff from exposed refuse. Since this storm water could have carried leachate-type

contaminants, it was considered prudent to cover the area. In addition to the storm water
concerns, monitoring well logs in this area showed that the drilling went through buried
waste. ‘

The second area is located between the perimeter road and the west property line in the
Phase 2 closure. In this area, the geomembrane cover was expanded from the perimeter
road down a slope to the property line. This expansion was done because drilling in this -
area provided some indication that refuse may extend up to the property line.

The third area is located south of the West Detention Basin. In this area, the cover was
expanded south to the property line. This expansion was also done because of suspected
waste burial in this area. A

The fourth area is located at the northwest corner of the North Detention Basin. As with
the second and third location mentioned above, there was evidence of buried waste in this
area; therefore, the geomembrane liner was expanded to cover the area. Cover
expansion areas, described as 1, 2, and 3 above, are shown on Drawing 2A of the -
Phase 2 record drawings. The limits of the cover described as area 4 are shown on
Drawing 5 of the Phase 1 record drawings.
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- 7.2.6 Topsoil Amendment

Analysis performed on topsoil imported to the site in 1991 indicated that a pH adjustment
would be beneficial to the soil. The pH was adjusted by adding 1,363 pounds of
dolomite limestone per acre of topsoil placed.

7.2.7 Modified Seed Mix

Hydroseed mix performance in the Phase 1 and 1991 portion of Phase 2 was fair, but it
was felt that improvement could be made. During the 1992 Phase 2 closure, therefore,

‘a new mix was used. The modified mix consisted of the following:

o Ten percent colonial bent grass

¢ Forty percent red fescue

¢ Forty percent perennial rye grass

e Ten percent white dutch clover "inoculated”

Performance of this seed mix has been very good.

7.3  Storm Water Management

The original Master Plan showed the limited storm water control features listed beiow:

Surface water ditches
West Detention Basin
North Detention Basin
Storm Water Outfall

Modifications made to these features as they relate to the Master Plan are described in
a letter which updates the closure plan to reflect actual closure conditions. The storm
water management modifications described in this report are limited to those changes
made to construction documents issued for the Phase 1 and Phase 2 construction projects.

7.3.1 West Drainage Basin

During 1992 closure, the submersible pumps in the storm water vault were replaced with
10-horsepower pumps with 12-inch impellers. The new pumps have provided increased

_pumping capacity, and the 12-inch impeller have enabled pumping silt laden storm water

without pump damage.

The original 6-inch-diameter HDPE force main which conveys storm water from the
vault to its discharge point was modified before it was installed. The pipe diameter was
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changed to 8 mches The increased pipe capacity accommodates the new 10-horsepower
pumps.

Storm water drop inlets were installed in the facilities area west of the landfill.
Previously these drop inlets drained through storm sewers that entered the storm water

“vault. These inlets were modified upon completing the lining of the West Detention. -

Basin. The storm sewer pipes were modified to drain directly into the West Detention
Basin. The work included plugging the former inlets, then installing a new inlet that
drains directly from the drainage basin. This modification was made to provide
additional opportunity for siltation control of storm water leaving the facilities area. The
drop inlets are shown on Drawing 8 in the Phase 1 record drawings. Modifications to
the storm water vault inlets are shown on Drawings 9 and 17 of the Phase 2 record
drawings.

7.3.2 DltCh Modmcatlons

.DltCh types 1, 2, and 4 requued quarry spall rock lining. The quarry spalls were

replaced with rock obtained from on-site soil processing. The processing is discussed

- later in this chapter.

7.3.3 '-Sedimentation Basin and Storm Sewerage System

As discussed in the Closure Plan amendment, a major addition was made to the storm
water management system. This change was made under Change Order 2 to the Phase 2
closure contract. The change mvolved installation of a storm sewerage system and
sedimentation basin.’

The storm sewerage system collects surface water runoff from the northwest closure area
and is designed to collect surface water from potential improvements north of the North
Detention Basin. The storm sewerage system includes drop inlets, manholes, and HDPE
pipe culverts which collect and convey storm water from the northwest closure area,

around the detention basin, then into the sedimentation basin. Details of the system are
shown on Phase 2 record drawmgs 19, 20, and 21. .

The sedimentation basin was added to increase siltation control from surface water
originating at the site. The basin is lined with 60-mil textured geomembrane. The
geomembrane is covered with a geotextile cushion, and 12 inches of general soil fill
covers the geotextile. Details of the sedimentation basm construction are shown on -
Phase 2 record drawmgs
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7.4 Landfill Gas Control System
The landfill gas control system includes the following major componénts:

Gas extraction wells

Collection piping

Condensate sumps and holding tanks
Gas blower/flare complex

Gas monitoring probes

Modifications were made to each component.

7.4.1 Gas Extraction Welis

Two general modifications were made to the extraction wells 1992. The first was adding
a bentonite seal around the vertical casing just below the geomembrane. This seal
prevents landfill gas from venting around the vertical casing. The second modification
was installing seven vertical gas extraction wells in Module 1B. The additional wells
were necessary because wells installed in 1988 became saturated, partially plugged, and

lost efficiency. The lost efficiency led to increased methane migration and high methane

readings in perimeter gas monitoring probes. The installation of the additional wells
corrected the landfill gas migration, and methane is no longer detected in the probes.
The closure plan amendment discusses planned wells that will be added along the east
side of the landfill in the summer of 1993.

*7.4_2 Collection Piping

Collectlon system piping was routed differently than ahgnments shown on the
construction drawings. Modifications were necessary to fit the p1p1ng system to final
landfill contours and to maintain posmve condensate control in the plpmg system. The
record drawmgs show the as-built plpmg alignment.

7.4.3 Condensate Sumps

" Three modifications were made to the condensate sumps.

First, the location of condensate sump number S-8 was modified near the west drainage
basin due to grading changes made to construct the West Drainage Basin. Positive
drainage from the piping system to the sump is necessary to collect condensate. The
sump had to be relocated to meet this intent following the grading change.
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Second, a bentonite seal was installed around the sumps just below the geomembrane.

'As with the vertical wells, this modification prevents gas ventmg through the final cover

around the vemcal sump casing.

Third, two gaskets were added at the tank adapter where the condensate line enters the
sump. The two gaskets were installed and siliconed in place to prevent surface storm»
water from entering the sump at the tank adaptor connection.

7.4.4 Gas Blower/Flare Complex

One basic modification was made to the south gas blower/flare complex. The south
complex was installed approximately 100 feet south of the originally planned location.
The final landfill configuration and grades in the southwest corner of the landfill did not
leave enough area to construct the complex. Leichner’s purchase of property south of
the landfill allowed the modified location. The as-built location of the flare complex is
shown on the Phase 2 record drawings. . ‘

7.4.5 Gas Probes

Gas probes were not installed under the closure contracts. Modifications made to the gas
probes are discussed in.the Closure Plan Amendment.

7.5 Miscellaneous Modifications

Construcnon modxﬁcatxons were made. that do not fit any of the four- categones

" mentioned above. These modlﬁcatxons are summarized below

7.5.1 Auto Sampler Wiring

Electrical wiring was installed to provide power supply to an auto sampler. 'The auto
sampler automatically samples storm water at the North Detention Basin Pump Station.

7.5.2° Pulp Waste Removal

During the 1991 closure work, stockpiles of pulp waste were excavated and placed into
the landfill. The pulp waste was located along the site property line west of the Phase 2
closure area. Removal of this waste allowed construction of the expanded cover and '
mstallatlon of penmeter fencmg on the property line.
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7.5.3 On-Site Borrow Areas

Two on-site borrow areas were developed to. produce soil for final cover. The first:
borrow area was south of the landfill; the second was north of the North Detention
Basin. The primary reason for using the two on-site borrow sources was cost savings.'
The use of these areas eliminated much of the need for soil importation and significantly

reduced cost of the project.
The first borrow area was used to produce general earthfill, select earthfill, and

‘vegetative soil. Select earthfill was generated by processing excavated soil through a

1-inch screen. A by-product of the processing was gravel and cobbles which ranged in
sizes of 1 inch to 6 inches. This by-product was also used to replace quarry spalls where
they were designed for erosion protection in the West Drainage Basin, Sedimentation
Basin outlets, ditch lining, and other places directed by the Engineer during construction.

The second borrow area, located north of the site, was used to obtain vegetative soil and
topsoil for the 1992 portion of the Phase 2 closure. As described earlier in this report,
the soil obtained met requirements for vegetative soil and topsoﬂ and was, therefore,
placed as a single 16-inch lift.

Another use of the south borrow area was backfilling the burn area waste excavations.
Two burn areas were excavated. The volume of soil necessary to backfill the
excavations was not quite generated by on-site borrow sources. Because of this, the
excavation furthest to the west was not completely backfilled. Clark County has agreed
to complete this backfill work by importing soil from County road projects.

7.5.4 Refuse Removal Sedimentation Basin

During construction of the Sedimentation Basin, refuse was encountered. This refuse
was above the design base elevation of the basin and had to be removed to complete the
work. Since the landfill cover was nearing completion, and no area was available within
the original landfill footprint to dispose this refuse material, a location was needed for
disposal. The former infiltration basin at the southwest corer of the landfill was chosen
because refuse was discovered here, and the cover over the area was being expended.
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8 CONCLUSIONS

- L.-‘.n

EMCON performed the daily observation and testing described in this report. Because

certain construction tasks proceed simultaneously, it was not possible to monitor each
activity on a full-time basis. Based on the observations made, the tests performed, and
design changes approved by the Owner and Engineer, EMCON believes the landfill
closure described in this report was constructed in accordance with the design intent.
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- TABLE A-2

- SUMMARY OF FIELD MOISTURE/DENSITY TESTS



QYNANSATLIIAVYN 3714

e €'Lo1 8 %4} izt (%1} '8t i [olo].14% 08gi L i} jpiouey 88-80-1 1 oet
Le- t'zoL -1 it v'zer [ 3: 1" 2’8l oo8z! 09311t 88-90-Zt ;141
9’ —A.vo_. Bl oLl S'yZL L'at o'6LL o1 1: 148 (23131 88-90-C1 8zt
[ o Z'00t Q8 8'01 861l 19t 2'81! 088z oLstL 88-80-Z1 (x4}
L'y 9°z01 @M ol Lreet L't 9'6LL [o1:1: 241 oigtLL - 88-90-C1 - 14%
Lo 9've a8 '8 €Ll 3811 9'6L1L 088zl ovbLL 88-80-2L -4
8'v- e'eol 98 £oL £veL Lat 9'8LL 0gsgelL orviL 88-90-T4 1248
8’ g'es W AT 8Lt -1 g'8ll ogsclL orvil 88-90-C1| 143

c- €'LoL 96 gl zizi 1°91 o'8LL ol:3:740 \o.ﬂv: I3 jeisuen 88-80-C1 ez
[3- N 9'¢ot 98 ol 8'ezl L'at o8l oL8ei ,OLEEL i} (eiduegy 88-80-C} %41
e o'LoL a8 £7L 8'oc!t 1'q1 o'8LL oL82Z1 OLELL i1} |esauen 88-80-Z1L 0zZL
v'o- 9’88 98 L'vl 8Lt %1} 9’811 oLzl OLELL 1I1} |pavuegy 88-90-Z} 8Ll
Ly e Qa8 ti 8’811 1t 9'6LL o]:3: 74 ozeit Y jgioueg 88-90-C1 :198

2 [4: 1] @ L'l Ll 1's1 2’8l 088z oZeLl it} [esoueg 88-90-21 Lit
Lre- 8'cot a8 L &4} > 241 t'at 8'8lL 00821 oLeLlL eJaueg 88-80-Z1L 9Ll
8- - 1] e il g'8Ll 1'91 9'8lLi [72:741 0LZLL it |eJauey 88-90-Ct att
9'4- z'e8 a8 , gl 8'elLl -1} o'8LL 008E L og8LL [giaueg 88-80-L1t 1438
Lo '98 a8 'L all (-] g'6tl 088€1L ogatLl 11} [e1ouegy 88-80-11 €Lt
g'¢- €86 a8 R4 9'LLL -1} o'8LlL [o]:1:131 OLLLL (I1} feiouagy 88-80-1 | (491
9'0 LeLe 98 a'vl 8ol L'at o'l oarel oveLL |pJ3uagy 88-80-1 1 LiL

€ 9'68 (] 1z 8Ll -1} 9'8lL1L ] 5445 og8til gsauegy 88-80-L1 oLt
.w.m. ol a8 9Ll [ 3748 31} g'8Ll OEvE L 00LLL |B18URY) 88-80-11 801

i 98 a8 1) 8'9Ll 'y 9841 00LEL OEBLL Y [e1suey 88-80-L1 801L
vi- €10l a8 L'el tAl Y 4N -1} 9’8l ozLEL [24:39 1 [g33u99 88-80-L 1 Lot
9'0- VL6 a8 vt 9'81L [5-1} 9'8LlL ozZLEL 00LL1L {ei3usg 88-80-1 1 20!y
9°Z v'aé 28 Ll L'viL (-1 2’8t [o:5: 141 oLatLL lelaueg 88-£0-L1 301
[4t4 9°ge g8 gLt rail t'at g'eil 00821 099114 1 jeisung 88-¢0-L1 (1)
Lo L'ee 98 8'at £'6ll t'at ‘9Ll oavZL oggLL Y} (esouag 88-€0-L L €04
-4 8'g6 g8 [ AN 8'atlL %13 .9'8LL - 00821 0L911 11} |esouegn 88-€0-L 1 20l
EX3 o've a8 EED L’ell [ 2’8l 03921 oLs1t HI4 [gIoudg 88-€0-1L Lot
(%) (%) NOILOVdWOD (%) {42d) (%) (420} ONIHLYON ONILSY3 12nQoyd ilva HIGWNN

3ynisionw NOILLOVIWOD AN3OY3d AN3LINOD ALISN3Q ‘1SION "1d0 ALISN3Q AHQ NOILVYIO0T NOLLYDO01 1531 1831
3ALLVYI3Y JAILYI3Y a3103ds IUNLSION AHQ IAEND ) 3ANND
Q31 a7131d JONIHIJAH JINIYILIY
UORBWRIDSY PUBT 8I8410)8 ISUYDIRYINMO
UEMAS ‘W iAG QINOIHD 01°100-Z10,:843IFIWNN LI3r0Yd
SRI0%IIN °N A8 O34V dIHd | 98844 ‘9INS01D [|13PUE BIOUI0IG ISULDST STINVYN 1D3MOYd
S1531 ALISNIQ ANV 3HNLSIOW Q1314 40 AHVWINS
TV 38V

.i s
al R N e ..

L.




QPWNNSETLINYN 371

87 Z°€0l 13 £'8i gttt a-ail 801 oeovi [+]:1: 1%} : {ii4 09jeg 88-ei-Zt LT

v 0'00L a8 9'8l 801 9°'al 801 QoselL - 008LL 1114 1989 88-€L-Z1L :2%4
80 L'E0L 98 141" - 49} g°'al .mo- [+74-1118 o;A_._. [IFREL0 88-€1-CL -1 %4
8- 8°'901 Q6 0L et 9’9l 801 OEETL [¢-TAN) [} D9RG 88-90-TL 1 4%

9 9°001L 98 901 L1801 Q'gl 801 [o]: 144N 08911 1Yy 30098 88-90-Ct gic
£°8- Z°00L 98 '8 2°801L g°'al 801 [e}:74 41 S 0091 L 1} 9ejes 88-90-C1L f4 ¥4
£°9 L'88 Q6 '8 Lol 9'gl 801 09zZ21 oagtil 1} 99PS 88-90-CL Lz
90 8°00L 98 :]8 80L 9at 80l o«éw.p OLeLL 1114 399(98 88-90-C1 [e]% 4
£'0 8'v01 Q8 '8'9l £eLl g'al 801 orvelL [+1:1 481 1114 398jes ) mm.mo.w._. 802
A 2°801 Q8 '8t [:X:193% m..m_. 801 [o]=} 24} o181’ 0jeg 88-90-21 802
(4 7’88 98 9°LL P LOL [=8-11 801 o9vZL oLLLtL 1§ 19398 88-90-TL L0Z
[N 9'v01L Q98 it 8'Cit 991 801 08921 oLLtlL I3 W9IRS 88-90-21 802
[:X] £'901 a8 ol et QgL 801 0997l 09911 11t} 39928 88-90-Z1 902z
f4 4 9701 98 st 8oLl g°9L 801 098zl ostiLi 1 399j95 88-90-21L 02
Z'0 L'POL Qa8 Fag- 18 t'eLi 9'g1 * 801 [024-TAN 0011 W13 RS 88-90-C1 £02
L' 9’901 8 8'0l qlLt 9'at 801 08LZlL 08t 13 9I4es 88-90-C1 [Aer4
8- 9°ag Qa8 FAR N L'got 9'9l ) 801 ozezltL ovalLtL It} 3I99(9S 88-90-Z1 102
L 8'001 98 L 8°801L 9'ai 801 09821 otLLL 11t} 139495 88-90-CL - 002

0 L'98 a8 t°9t g°201L [%5-1% 9'sit 09zelL - 090Z1L It [BI3UD 68-02-L0 (34"
1°g £'Ls a8 oL uv.m: t'al 9'8lt oLsel 0L0Z! [ITRLZESES] 68-02-L0 orl
Qe L'98 . =15 9'¢tL 9Ll 1°g1 9'8LL ovoet [sTXeTAN 1y} jeiau9 €8-0Z-L0 8ElL
9z £'8L a8 [ 2F 4 9°E8 i'al 9'6l! 09Z¢et orozi 14 feiaued 88-0Z-L0 8l
L 9°'98 98 g8'gl L2198 [88-11 9'8LL QZovL [o]:T: 1 51 Iy [819u39 88-20-10 LEL
9’y AN Q8 8’9l £'9lt 1'at- .m.a: oLOPL 0ogsit 11} ([esuan 88-E0-10 gel

[ L'L8 a8 '8l Lot 1'atL ‘9'gLi ' 080YL 0oLl 1Y {B4aua 88-£0-10 Qe

£- 801 Q8 L'zt 9'9Z1 [RS-11 9’8l oLezl o8LLL 1Y} 18J0u39 88-50-Z¢ veL
£'e- whwor 96 8Lt €9zl {al 9'6L! 09821 S opLLL I} {BioUdD 88-90-21 [544 %
8L Z2'¢o1 98 Zet FAr 4 AN [N-13 o'8lLlL 08821 orsiLlL [TT2TET5) 88-90-Z1 zel
[AS o L'E0lL 98 - 8°0L 2L (18 9'8L1L 00821 099lLL lit} (IoUaD 88-90-C1 (X418

uoflewe[oaY pue $40(1104g JAUYIITHINMO
Uemals "IN tA8 QINDIHD 01°100-Z1L0,,HITNNN 123rOYd;
8B|O¥OIN *N ‘AR Q3Yvd3dd | 952Yd ‘0INS0|D [|pueT 8ISYI0Ig JUYDIRT (TNVN L103roYd
S1S31 ALISNIQ ANV 3HNLSIOW 01314 30 AYVYIWIANS
Z-v 318vi
. \
p—— o s i, - - z N e N e 1o oa - .



ARWANSEIL:IWVYN 34

ve 8'a8 06 goL . 6'5lLL 91 . “zzi oLLeL ocetL 194e) vARRIGBAA 68-90-£0 Ly
7o 0°08 08 99} T6or 91l zZ\ oLzl o811 19A3) SARBISEIA 88-D0-€0 oLy
ce- 7'96 08 'zl YLt 18 zzl oLLEL CEI 1oAR] OARRISOOA, 88-80-E0 60V
90 206 - o6 CETE (R m ot zei OtLEL NCEETY] RS SARTIBOR 88-80-£0 80V
Le- 996 08 ezl 8 Lit Bl zzL oLeel og8Ll ioAs| 9ApeISBOA 888060 Loy
L . 968 08 4t v'izL -1} t143 oigel -088LL .5.5 9ANBIA0OA 88-90-€0 90Y
- £°66 08 €l z1z} o1 zzh ologlL 09L11 19A%) 9ARBIIBIA 88-00-€0 0¥
Le L8 08 €L oLz 8t zT} OL9ElL 0991} 19he] PAnBIIOIA 88-90-€0 oY
69 996 08 1’8 CRA EN zzL [ 09811 - 4aA8] 2ARB1909A 88-90-£0 €0t
8'e v'98 08 z'zL 9'LLL 9l zet ooset oaslti 124A8| 9ARRIS0IA 88-90-20 Zov
(R Lol 08 g —Frzr oL zz1 ooeel oLt} 10AB| 9AREISOIA, 88-90€0 Tob
9°0- 8.6 08 D veLt ol zzl 008EL CEE 1248 9ANEISDOA 68-90-€0 00%
g L'98 g8 .1 vou [RZ] a'gl 801 288zl 08ELL [ITEELTT 68-92-80 zeT
Le- 8’00l 98 il 801 EED 801 068z CEEI i 199pes 68-92-80 LET
9z L'eol 98 8zl zil CED EL ovoel 09811 A Wi 39998 88-92-80 13
EER 9'66 98 L8 9°L01 9'al T 0zZ0oE L o891l ] [TEEEES 8B-EL-ZT1 6zz
[ 9’80l 98 g1l zLLL g8l 8oL ogzel 03911 TN 88-€L-ZTL 8z2
8')- 8301 a8 o I EED 801 o8LeL A 3 399ps 88-€L-Z1 (zz
9'e- L'801L 98 6Ll zalt EED 801 09iEl 0981} vsps 88-€1-Z1 92Z
Vo 9°801 8 it A gal 801 00VEL 08841 11} 3593 88-€l-Zl azzZ
€ 6'L0L 9 9ZL a'gLL EER 801 oovelL 0381 iy 199p95 88-€1-Zt vz
81- Pl 98 D €0zl EER . 801 oovel 0gLlLL i1} 39998 88-€1-Z1 (373
Tz Z'1l 96 eel "0zl EED - 801 - 0OvEL CEEY I1l3 339j95 88-€1-Z1 [373 '
ve- EXID a8 el L'EZL CED i 80L 0sLEL ocell 113 39995 88-c1-Z1 12z
g0 ¥'voL E Si T g'gl 801 NERD . ov8lLlL 13 333198 88-cL-21 ozz
3 9901 98 EED viL EET 801 OVEEL 09LL1L [TEECES 88-EtL-2t 8Lz
8t 7001 ET) o€l ¥'801 9'gl © 801 009€1 09811 114 39998 88-cL-Z1 812

) UoHRWIBIOBY PUFT BII0IG ISP THINMO
HeMeIS ‘W 1AT GINOIHD . 01°L00-Z10,4IWNN LO3roNd|
STIONOIN *N :AS O3YVdIYd } 958U '9IN501) fIlJPURT SIANI0IG JOUYDIRT ITNYN »ou.,oJ

$183L ALISNIQ GNV IHNLSIOW Q1314 40 ABYIWWNS
v Agvl




TABLE A-3

SUMMARY OF GEOMEMBRANE CONFORMANCE TESTS
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TABLE A-4

SUMMARY OF NONWOVEN GEOTEXTILE
CONFORMANCE TESTS
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TABLE A-5

- SUMMARY OF DESTRUCTIVE TESTS

ON GEOMEMBRANE SEAMS



PROJECT NAME: Lelchner Biothers Landfill Closure, Phase | and Phase It
PROJECT NUMBER: 0182-001.10 and 0182.001.38
(OWNER: Lelchner Brothers Land Reciamation

TABLE NUMBER A-6
SUMMARY OF DESTRUCTIVE TESTS ON WELDED GEOMEMBRANE SEAMS

PREPARED BY: Mike Stewart
CHECKED BY: R. Roberts

INSTALLER: Gagle 88,89 and Serniot 81,82
PRODUCT: 60 Mii Smooth and Textured HDPE

FILE NAME: 1LBMMSM

AVERAGE BREAK TYPE AVERAGE BREAK TYFE AVERAGE BREAK TYPE
TEST PEEL, SIDE 1 SIDE 1 PEEL, SIDE 2 SIDE 2 SHEAR
TEST ASTM ASTM ASTM ASTM ASTM ASTM
DESIGNATION D-413 D-413 D413 D413 D-3083 D-3083 )
SPECIFIED 84 : 84 108
VALUE (PP1) FT8 (PP FT8 [Gs) £T8
SAMPLE WELD LOCATION TesT TEST TEST TEST TEST TEST
NUMBER DATE (SEAM #) RESULTS RESULTS RESULTS RESULTS _RESULTS RESULTS COMMENTS
os-a1 12/14/88 102103 126 FT8 163 T8
DS-02 12/14/88 103-104 118 F18 1568 FT8
DS-03 12/16/88 104-106 110 FTB 154 F18
DS-04 12/15/88 105-308 106 FTB 347 FTB
DS-06 12/16/08 106-107 122 FTB 148 F18
DS-08 12/16/89 107-108 128 FTB 152 €18
DS-07 12/16/88 108-109 122 F1B 148 [ar)
DS-08 12/16/68 _ 108-110 14 £18 152 FTB
05-09 12/17/88 110111 a2 F18 130 £TB )
DS10 12/17/88 112-113 185 FT8 146 FTB
DS-11 12/17/88 113-114 116 F18 147 F18
D512 12/17/88 114115 121 F18 - 148 FT8
DS-13 1217/89 116-116 122 FTB 162 FT8
DS-14 12720186 117-118 125 F18 169 FTa
DS-15 1228/08 118-19 126 FT8 161 FT8
0s-18 12/26/88 118-120 121 £18 162 FT8
DS-17 12/26/88 120-121 118 F18 165 FT8
DS-18 12126/88 121-122 128 £TB 162 F18 .
Ds-19 12728/88 123124 " 128 FTB 161 T8
DS-20 12/26/88 124-126 125 FTB 159 £T8
DS-21 12/26/88 125-128 117 (Al 138 FT8B _
) I Ds-22 112/89 126-129 118 FTB 154 FIB
j‘ Ds-23 112/89 126-130 112 F1B 147 FT8
DS-24 1/16/89 101-132 FAIL FT8 FAIL F18 Adhesion failure
: DS-24A 11168/69 101-132 120 FTB 163 F18 Ro-test seam # 101-132
| DS-256 1/16/89 101-133 135 FTB 164 FTB
DS-26 17198/89 133-134 130 FTB 189 FT8
Ds-27 111989 134-136 139 FT8 160 FiB
. DS-28 1/30/89 135-136 127 FTB 168 18 E
l ) DS-20 1/30/68 136-137 126 F18 163 F18
Ds-30 1723189 138-139 120 F18 158 FT8
DS-31 1723/88 139-140 130 (21 165 F18
- DS-32 1123/88 140-141 131 F1B 170 F18
l Ds-33 1723189 141-142 120 £18 143 [a)
DS-34 1724789 142143 126 £18 161 FT8
DS-36 1724789 144-146 131 £18 160 F18
Ds-3e 1124789 145-146 121 F1B 167 FTB .
' pg-a7 1725/89 147148 138 £18 161 FTB
0s-38 1126189 201-202 1e F18 151 FT8 .
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FILE NAME: TLBMMSM

TABLE NUMBER A6
SUMMARY OF DESTRUCTIVE TESTS ON WELDED GEOMEMBRANE SEAMS
PROJECT NAME: Leichner Brathers Landfill Closure, Phase | and Phase it PREPARED BY: Mike Stewart
PROJECT NUMBER: 0182-001.10 and 0162.001.38 CHECKED BY: R. Roberts
OWNER: Leichner Brothers Land Reclamation ) INSTALLER: Gagle 68,80 and Sertot 91,02
PRODUCT: 60 Mil Smooth and Textured HDPE
AVERAGE BREAK TYPE AVERAGE BREAK TYPE AVERAGE BREAK TYPE
TEST PEEL, SIDE 1 SIDE 1 PEEL, SIDE 2 SIDE 2 SHEAR
TEST ASTM ASTM ASTM ASTM ASTM ASTM
DESIGNATION . D413 D-413 D-413 D-413 D-3083 0-3083
SPECIFIED 84 84 108
VALUE (PP1) FT8 PP1) FTB (PP} FTB
SAMPLE WELD LOCATION TESY TEST TEST TEST TEST TEST
NUMBER DATE (SEAM 1) RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS COMMENTS
DS-38 1/28/89 202-203 128 FT8 164 FTB
DS-40 1/26/89 203-204 160 FT8 166 FT8
05-41 1/20/89 204-206 124 FTB 161 FT8
0S-42 1/26/89 206-206 128 FT8 168 FT8
DS-43 1/20/89 207-208 133 ET8 164 FTB
DS-44 1/29/89 208-209 128 FT8 167 FT8
DS-45 1/29/89 209-210 132 FTB 155 FT8
DS-46 1/30/89 2050-208a 122 FT8 163 FT8
05-47 1/30/89 208a-209a 137 F18 162 €18
0548 2/13/89 212-213 17 FTB 162 £T8
0S-49 2113789 213-214 126 F1B 169 F18
DS-60 213789 214-215 123 FT8 167 £T8
DS-51 2/13/89 216-218 117 FAIL 163 FAIL Adhesion Failure
DS-61A 2r21/89 216-218 117 FT8 169 FT8 Re-test DS-61
DS-62 2113/89 216247 122 FT8 158 £T8
DS-63 211389 217-218 118 £78 1563 FT8
DS-64 2/13/89 216-219 135 FT8 157 FTB
DS-65 2/13/89 219-220 113 FT8 . 166 FT8
DS-66 2/13/89 220-221 124 FT8 160 £T8
DS-67 2/14/89 213s-214a 114 FT8 161 FT8
DS-68 2/14/89 216a-217a ' 120 FT8 166 FT8
0S-59 2/16/89 2180-210a 126 FT8 169 FTB
03-60 2/16/89 220a-221a 127 FTB 167 FT8
DS-681 2/16/89 223s-224a 122 FTB 155 ETB
DS-62 2/26/89 223224 122 FI8 173 FT8
DS-63 2/26/89 227-228 122 F18 166 FT8
0S-64 2126789 230-231 133 FTB 169 F18
DS-65 226/89 233-234 122 FT8 162 FTB
0S-66 2126189 236-237 118 FTB 156 FTB
DS-87 2126/89 239-240 120 £TB 164 fa )
DS-68 2/26/89 242-243 129 £T8 163 - FT8’
0S-69 2/26/89 245-246 110 FT8 166 £T8
ARDS-70 8/11/89 5 110 F18 198 FT8
ARDS-71 8/11/89 7 123 FTB 192 FT8
ARDS-72 8/11/89 10 109 FT8 182 FT8
ARDS-73 8/16/89 14 126 FT8B 167
ARDS-74 8/16/89 16 116 FT8 191 £78
DBDS-01 7728789 4 133 FT8 188 a1}
DBDS-02 7/31/89 ga 127 FT8 185 FT8
DBDS-03 8/1/89 13 128 FT8 171 [a1]
DBDS-04 8/65/89 18 110 FT8 160 FT8
DBDS-06 8/5/89 21 131 FT8 190 FT8
| __DBDS-08 8/6/69 290 139 FTB 198 £T8
osos-07 | - ersree 34 138 FTB 183 T8
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FILE NAME: 1LBMMSM

TABLE NUMBER A-6
SUMMARY OF DESTRUCTIVE TESTS ON WELDED GEOMEMBRANE SEAMS
PROJECT NAME: Leichner Brathers Landfill Closure, Phase | and Phase Il PREPARED BY: Mike Stewart
PROJECT NUMBER: 0182-001.10 and 0162.001 .38 CHECKED BY: R. Roberta
OWNER: 1Leichner Biothers Land Reclamation INSTALLER: Gagle 68,89 and Senot 91,92
PRODUCT: 60 Mil Smooth and Textured HOPE
AVERAGE BREAK TYPE AVERAGE BREAK TYPE AVERAGE BREAK TYPE
TEST PEEL, SIDE 1 SIDE 1 PEEL, SIDE 2 SIDE 2 SHEAR
TEST ASTM ASTM ASTM ASTM ASTM ASTM
DESIGNATION D-413 D-413 D413 0413 D-3083 D-3083
SPECIFIED * 84 B84 108
VALUE (e FT8 Py F18 P 21
SAMPLE WELD LOCATION TEsT TEST TEST TEST TEST TEST
NUMBER DATE (SEAM #} RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS COMMENTS
DBDS-08 6789 38 121 £18 180 FTB
DBDS-08 6/7/69 a 132 F1B 193 T8
DBDS-10 8/10/89 48 m F1B 187 T8
0BDS-11 /10788 52 116 FTB 154 FT8
DBDS-12 810789 53 121 FT8 189 F18
DBDS-13 /10789 64 128 F18 183 T8
DBDS-14 810788 66 109 F18 189
DBDS-16 8110789 67 12 FT8 191
DBDS-18 81089 68 11 FTB 189 F1B
DBDS-17 8/16/89 81 132 FT8 186 FTB
080s-18 ar16/m9 & 138 FT8 183 £T8
DBDS-18 8neren 80 134 FTB 179 ETB
DBDS-20 8/17/89 91 128 F18 168 F18
DBDS-21 817189 92 137 21 -169 FTB
DBDS-22 /17789 94 129 FT8 164 F18
DBDS-23 8/10/88 98 125 FT8 177 £18
DBDS-24 8/16/89 101 134 FT8 173 F18
DS-01 811889 1 118 £18 163 T8
DS-02 8/16/89 2 119 FT8 174 FT8
05-03 8/18/89 3 99 FTB 167 21
DS-04 8/18/89 'y RES F1B 174 18
DS-06 6/16/69 6 134 £18 170 F18
Ds-08 8124789 7 124 FTB 186 FTB
ps-07 8/24/89 8 111 FIB 191 £78_
DS-08 8124789 9 us FTB 187 FTB
DS-08 8/24/89 1 127 FTB 169 FTB
DS-10 6/24/89 12 120 F18 196 F1B
DS-11 8r24/89 13 121 FT8 188 FTB
DS-12 8124189 14 126 FT8 180 FTB
DS-13 8/26/89 16 131 F1B 106 8
DS-14 8/26/89 17 138 T8 198 FT8
05-16 8/26/89 18 149 FTB 184 FT8
05-16 612689 18 133 F18 165 F1a
DS-17 8126/89 22 129 T8 164 F18
DS-18 6/26/89 23 148 F18 167 F18
DS-19 08/26/89 24 142 FTB 165 T8
0S-20 8r26/89 25 148 FTB 174 T8
DS-21 8120189 27 147 FT8 167 ETB
DS-22 812089 28 148 £T8 168
DS-23 8729189 20 125 T8 170 FTs
Ds-24 /29189 30 140 £18 170 FT8
D525 6120189 as 14 F18 161 FT8
D$-26 8/20/89 a0 13 F18 162 FTB
0s-27 8/28/89 45 1o T8 168 FTB
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TABLE NUMBER A-6
SUMMARY OF DESTRUCTIVE TESTS ON WELDED GEOMEMBRANE SEAMS

PROJECT NAME: Lelchner Brothers Landfill Closure, Phase | snd Phase It PREPARED BY: Mike Stewart

PROJECT NUMBER: 0162-001.10 and 0182.001.38 CHECKED BY: R. Robens

[OWNER: Leichner Brothers Land Reclamation INSTALLER: Gagle 88,88 and Seriot 81,92

PRODUCT: 60 Mil Smooth and Textuied HDPE
AVERAGE BREAK TYPE AVERAGE BREAK TYPE AVERAGE BREAK TYPE
TEST PEEL, SIDE 1 SIDE 1 PEEL, SIDE 2 SIDE 2 SHEAR
TEST ASTM ASTM ASTM ASTM ASTM ASTM
DESIGNATION D-413 0-413 0413 D-413 D-3083 0-3083
SPECIFIED 84 84 108
VALUE (PPI) FT8 (PPI} FT8 (PPI} FT8
SAMPLE WELD LOCATION TEST TEST TesT TEST TEST TEST
NUMBER DATE (SEAM ) RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS ‘COMMENTS
os28 8r30/89 54 15 FTB 165 FT8
DS-20 9/30/89 60 121 18 164 FTB )
DS-30 8/30/89 59 127 FT8 171 FT8
DS-31 B8/30/89 59 121 FT8 166 FT8
DS-32 8/30/88 81 118 FTB 170 FTB
DS-01 8/8/91 1.2 . 111 FT8 178 FTB Third party ped 107, shear 161
DS-02 0/8/91 1-2 110 FT8 164 FTB ]
DS-03 8/8/91 29 103 FT8 166 FT8 Thitd party peel 100, shear 148
Ds-04 8/8/91 3-48 10 FTB 171 FTB
03-05 8/8/91 46 108 FT8 181 FT8 '
DS-08 8/17191 619 15 F18 167 F1B Third party peet 117, shoar 147
DS-07 8/10/91 ' 89 137 FT8 184 FT8 -_Third party peel 126, shear 166
0s-08 8/10/91 810 117 FT8 174 FT8
05-09 810791 11-12 119 FTB 178 FTB
) DS-10 B/ V0T 26-27 96 FTB 178 FT8 -

DS-11 8/11/91 13-14 135 FT8 1N FT8
DS-12 81y 14-29 93 FT8 176 FTB
DS-13 8/11/81 30-31 117 FTB 178 F18
DS-14 811 31-32 08 FT8 166 £TB
DS-16 8/11/91 3233 116 FTB 17 FTB .
DS-18 8/11/91 ' 34-36 ‘e FT8 176 FT8
0817 812101 35-36 138 FT8 185
DS-18 6/12/91 3738 120 F1B 166 FTB
0s-18 81291 38-36 124 FT8 170 F18_
0s-20 8129 40-41 a3 F18 168 Third party peel 108, shear 161
0s-21 B/12191 41-42 97 NFTB FAIL 167 £T8 Repaited and re-tested, see DS-61
DS-22 8/12/91 43-44 98 NFTB FAIL 176 £T8 Repaired and re-tested, see DS-47
DS-23 8/12/91. 44-45 115 F18 180 FT8
DS-24 8/13/91 4647 118 FT8B 177 FTB
DS-25 8/13/91 4748 114’ FTB 185 FT8
Ds-26 8/13/91 49-60 136 FT8 187 FT8°
DS-27 6/13/91 50-51 116 FT8 174 T8
DS-28 8/13/91 62-63 122 F18 169 FT8
DS-29 8/13/81 63-64 116 FT8 177 FTB
DS-30 8/13/91 65-66 118 FT8 219 £T8 Third party pec! 125, shear 160
0s-31 8/13/91 56-67 17 FT8 178 FT8 )
0S-32 8/13/91 58-69 123 FT8 173 FT8
0S-33 8/13/91 46-79 141 FT8 171 FT8
DS-34 6/13/91 63-84 111 FT8 108 F18
DS-35 8/13/91 84-85 107 T8 173 F1B
Ds-38 81391 94-95 109 FTB 172 F¥B
DS-37 8/13/91 96-96 17 FTB 178 FTB
DS-38 8/13/91 96-97 110 F18 174 FTB
Ds-ag 98-99 110 FTB 179 18

FILE NAME: HLBMMSM

e/1e/m




l"
' FILE NAME: 1LBMMSM

TABLE NUMBER A6
SUMMARY OF DESTRUCTIVE TESTS ON WELDED GEOMEMBRANE SEAMS
PROJECT NAME: Leichner Broth_en Landfili Closuie, Phase | and Phase Il PREPARED BY: Mike Stewart
PROJECT NUMBER: 0182-001.10 and 0162.001.38 CHECKED BY:
OWNER: Leichner Brothers Land Reclamation INSTALLER: Gagle 88,89 and Serrot 81,82
PRODUCT: 60 Mil Smooth and Toxtured HOPE
AVERAGE BREAK TYPE AVERAGE BREAK TYPE AVERAGE BREAK TYPE
TEST PEEL, SIDE 1 SIDE 1 PEEL, SIDE 2 SIDE 2 SHEAR
g TEST ASTM ASTM ASTM ASTM ASTM ASTM
| DESIGNATION D-413 D-413 0-413 D413 D-3083 D-3083
SPECIFIED 84 84 108
' VALUE (PP1) 1B (PP1) F18 (PP1) FT8
- SAMPLE WELD LOCATION TEST TEST TEsT TEST TEST TEST
NUMBER DATE (SEAM #} RESULTS RESULYS RESULTS RESULTS RESULTS RESULTS COMMENTS
: DS-40 8/16/91 99-101 i FT8 176 FTB Third porty peel 112, shear 168
', D5-41 8/16/91 102-107 136 £TB 173 FT8 )
- D42 8/16/91 103-104 81 F18 173 £T8
DS-43 8/16/91 105-106 107 FT8 173 F18
! DS-44 6/16/91 106-107 116 £T8 169 FT8
l, D545 a16m 108100 11 FTB 160 T8
S DS-46 8/16/91 108110 14 FT8 164 FT8B -
05-47 /16/91 110-111 105 FTa 172 £T8 Thitd party peet 82, shear 167
] DS-48 8/16/91 11112 110 (31 161 FTB
) 0548 8/16/91 112113 16 (a1 163 FTB
’ DS-50 8/16/91 114-115 118 FTB 165 F1B Thisd party pedl 104, shear 152
DS-51 816/91 115116 112 F18 178 F1B
.‘ DS-62 8/16/91 117-118 118 F18 177 €18
0553 sr18/mt 116119 108 F18 ‘181 FT8
DS54 8/16/91 120-121 95 F1B 184 FTB
DS-55 anem1 121122 95 £18 - 172 FTB
l DS-66 8/16/91 123-124 102 F18 174 F18
DS-67 8/16/91 124-126 15 F18 172 F1B
Ds-68 8/17/01 43112 117 F18 156 FT8
DS-50 6119/91 126127 104 FT8 177 FT8 R
DS-60 8/19/81 ' 102-130 ‘1z FT8 179 FT8 Third party peel 117, shear 166
0S-61 8/19/91 154-166 121 FTB 161
DS-62 8/19/91 155-160 104 FTB 161 F18 Third party peel 105, shear 160
I DS-63 819/91 166-167 113 F18 170 €18
ps-64 8/19/91 146-128 147 F18 182 FTB Third party peel 136, shear 181
D5-65 81991 165-168 186 F1B 172 F18 Third party peel 140, shear 178
DS-01 61292 23 126 £T8 127 F18 156 FT8
DS-02 8/12/92 4a6a 121 F1B 121 F18 153 FTB
Ds-03 er12/m2 87 119 FB 138 FT8 148 FTB
DS-04 6/12/92 2:28 138 FT8 150 ET8 153 FTB
05-06 6/13/92 '7-8 119 T8 123 £18 167 FTB
DS-08 6/13/92 8a-9a 122 F18 126 FT8 156 £T8
05-07 6113192 910 121 £T8 122 T8 155 FT8
Ds-08 6/13/92 10a-11a 120 F18 126 FT8 154 €18
DS-09 6/16/82 12b-12c 140 FT8 141 F18 166 [ac)
DS-10 6/16/92 1213 126 F18 117 FT8 171 FT8
! DS-11 6/16/92 14-16 126 F18 129 FT8 176 18
DS-12 616102 17-18 126 £18 126 £18 185 FT8
Ds-13 6/16/02 13-14 142 FT8 127 FT8 166 (21
DS-14 616192 15-16 125 £18 108 F18 162 F18
DS-15 8/16/92 162172 132 FTB 131 £T8 163 FT8
DS-16 6/16/92 1819 118 FTB 1068 FT8 159 F18
ps-17 8/16/92 19-20 132 FT8 100 £18 161 FTB
os-18 617192 202218 125 £TB 123 F1B 162 FT8




TABLE NUMBER A6
SUMMARY OF DESTRUCTIVE TESTS ON WELDED GEOMEMBRANE SEAMS
PROJECT NAME: Leichner Brathers Landfill Closure, Phase 1 and Phase # PREPARED BY: Mike Stewar
PROJECT NUMBER: 0182-001.10 and 0182.001.38 CHECKED BY: A. Roberts
OWNER: Leichner Biothens Land Reclamation INSTALLER: Gagle 86,89 and Serrot 1,02
PRODUCT: 60 Mil Smooth and Textured HDPE
AVERAGE BREAK TYPE AVERAGE BREAK TYPE AVERAGE BREAK TYPE
YEST PEEL, SIDE - SIDE 1 PEEL, SIDE 2 SIDE 2 SHEAR
TEST ASTM ASTM ASTM ASTM ASTM ASTM
| DESIGNATION . D-413 D-413 D-413 D413 0-3083 D-3083
SPECIFIED 84 84 108 .
VALUE (PP1) F18 PPI} FT8 (PP1) T8
SAMPLE WELD LOCATION TEST TEST TEST TEST TEST TEST
NUMBER DATE (SEAM #) RESULTS AESULTS RESULTS RESULTS RESULTS RESULTS COMMENTS
0s-19 6/17/92 21-22 139 FT8 132 FTB 162 1)
0S-20 6/17/92 22-23 136 FT8 132 FTB 152 ¥T8
05-21 6/17/92 23-24 126 FT8 126 £T8 161 FT8
0S-22 6/17/92 240268 124 FTB 124 FT8 173 £TB
08-23 6/16/02 26-26 136 FT8 126 F18 167 FT8
DS-24 8/18/92 27-28 115 FTB 138 FT8 188 FT8
DS-26 ©/18/92 29-30 122 FTB 133 FT8 166 FTB
DS-26 6/19/92 31-32 131 - FTB 146 FTB 172 FT8
ps-27 6/18/92 3334 13 FT8B 103 £TB 163 F1B
0S-28 8/19/92 34-3§ 134 FTB 124 FTB 163 FT8
D3-29 8/19/92 36-37 129 FT8 123 FT8 166 FTB
DS-30 6nom2 38-39 130 F18 123 FTB 158 FT8
DS-31 811992 39-40 114 £T8 121 FT8 170 F18
0532 8/19/92 41-42 126 FT8 118 FT8 149 F18
05-33 8/19/92 42-43 114 FTB 127 F1B 161 F18
DS-34 6/19/92 44-45 137 F1B 135~ FiB 162 FTB
DS-36 8/19/92 45-46 120 21} 120 FT8 166 £T8
DS-36 6/19/92 47-48 119 F18 127 FTB 172 FTB
DS-37 8/19/92 49.60 136 FT8 127 FT8 162 £T8
ps-38 6/19/92 36a-36a 139 FT8 118 ETB 168 FTB
DS-39 6/23/92 '268-28a ‘123 FT8 142 £T8 171 FT8
D540 8/23/92 285-28a 103 FT8 130 FT8 155 FT8
0S-41 6/23/92 30-31 119 FT8 126 FT8 161 FT8
DS-42 6/23/92 31a-32a 141 F18__ - 137 FTB 161 £78
DS-43 6/23/92 342-35a 138 FTB 139 FT8 163 [21)
0s-44 8/23/92 38-39 128 FTB 122 FTB 172 FT8
0S-46 6/23/92 40s-41a 1i9 FT8 144 FT8 167 FT8
DS-46 6/23/92 43a-445 123 FT8 129 FTB 178 F18
DS-47 6/24/92 49a-50b 118 F18 142 FTB 168 FT8
D3-101 627102 15-18 160 F18 156 FT8 213 FT8
DS-102 6/27/92 22-27 167 FTB 136 FTB 191 FTB°
0s-103 6/27/92 6-1 145 FT8 144 FT8 202 FTB
0S-201 6/27192 21-22 140 FT8 . 140 FT8 191 FT8
DS-202 6/27/92 45 140 FTB 128 T8 188 FTB
DS-203 8/27/92 4-6 147 FIB 140 FTB 188 FT8
DS-204 6/27/92 8-9 119 £T8 145 FTB 174 FTB
DS-206 6/22/92 12:13 161 FT8 162 FT8 208 FTB
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TABLE NUMBER A-8
SUMMARY OF HYDRAULIC CONDUCTIVITY TESTS
PROJECT NAME: deum Closure Phase | and Phase il PREPARED BY: Mike Stewart
PROJECT NUMBER: 0182-01.10, 01682-001.38 N CHECKED BY: Nick Nickolas
(OWNER: Leichner Brothers Land Reclamation
PERCENT { LQUID| PLASTIC HYDRAULIC
SAMPLE PASSING | LOMIT uMIT 4] SOIL coNDUCTIVITY
NUMBER PRODUCT # 200 (%) % 1%} CLASSIFICATION {cm/xec) REMARKS
203 Dininage Layer SP 6.9x 10 -1 Pre-Construction Testing, 1688
300 Orainage Layer 2.8 SP 5.9 x 10-2 Construction testing, 1988-1989
301 Diainage Layer 2.9 sp 7.1x10-2 Construction testing, 1988-1988 .
308 Drainage Layer sP 7.1 x10-2 Constiuction testing, 1988-1989
308 Drainage Layer ’ SP 1.89x10-1 Construction testing, 1988-1989
309 Orainage Layer SP 2.9x10-1 Construction testing, 1968-1989
336 Drainage Layer SP 6.7 x10 -2 Construction testing, 19868-1989
347 Drainage Layer SP 14x10-1 Construction testing, 1908-1969
' 348 . Orainage tayer 7.1 SP 65.7x10-2 Cont(mc’don testing, 1888-1989 )
349 Drainage 'uycv [: X} SP 3.1 x10-2 Construgtion testing, 1988-1989
Orainage Layer SP 2.0x 10 -2 Bidder's submittals, 1991
Drainage Layer sP 2.0x10-2 Bidder's submittals. 1991
DLR-1 Orainage Layer 1.3 SP 7.0x 10 -2 Pre-Construction Testing, 1962
DLR-2 Drainage Layer 1.7 SP 9.0 x 10 -2 Pie-Ci M, 1992
DLR-3 Diainage Layer 4.8 SP 40x 10 -2 Pre-Construction Testing, 1992
DLR-002 Deainage Layer 2.8 SP 3.0x 10 -t Pre-C ion Testing, 1691 '
CR-006 Drainage Layer SP 1.0x 10 -1 Sampled at source, 1991
CR-007 Orainage Layer SP 2.0 x 10 -1 Sampled at souice, 1981
CR-008 . Dvdr;aga Layer SP 2.0x10-1 Sampled at source, 1991
CR-009 Drainage Layer SP 1.0x10 -1 Sampled at source, 1991
DLR-00% Diainage Layer SP 2.0x10 -1 Construction testing, i992
DLR-002 Diainage Layes SP 16x10-1 C on testing, 1992 |
DLR-118 Diainage Layer 3.6 5P 1.0x 10-1 Construction testing, 1692
DLR-20s8 Drainage Layer 4.8 SP 1.0x10-1 Construction testing, 1992
OLR-003 Diainage Loyer 4.8 SP 1.0x10-1 Construction testing, 1991
OLR-004 Drainage Layer ) 6.4 SP 7.56x 10-2 Construction testing, 19861
DLR—O(?S Drainage Layer 6.1 SP 1.0x 10 -1 -Cmnmcﬂon testing, 1991
DLR-006 Drainage Layet 40 se $.56x10-1 c testing, 1991

FILE NAME:PERM SUM
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15 January 1991 SOIL AND PLANT LABORATORY, INC.

Lab. No. 37155
Northwest Office

SWEET~EDWARDS/EMCON, INC.
18912 North Creek Parkway, Ste. 210
Bothell, WA 98011

LEICHNER PROJECT S8201.010 -~ LANDFILL COVER

Soil Appraisal/Fertility Analyses: Current data indicate favorable pH/salinity
conditions. Slightly low availabilties of nitrogen, phosphorus and boron are noted
with otherwise favorable major and minor element nutrient conditions. Particle size
distribution data indicate this soil to be sandy loam based upon USDA classification
standards. The current organic matter content at 0.4 percent is considered low for .
a soil of this texture. .

Based on current data fertility/physical improvements can .be achieved by uniform
broadcasting of the materials listed below followed by discing to a six to eight
inch depth prior to planting: '

AM'T/1000 SQUARE FEET

3 1lbs. ‘ Ammoni um nitbate )
5 1bs. Treble superphosphate (0-45-0)
"10 1bs. A Gypsum (calcium sulfate)

3 oz. ' Laundry Borax Applied per above

Additional organic matter enhancement may be obtained by the uniform broadcasting
of the following materials in addition to those listed above followed by rototllling to
a depth of six to eight inches after placement of the topsoil:

AM'T/1000 SQUARE FEET

6 cu.yds. Sawdust (2" layer) derived from fir or
_ hemlock
18 1bs. A Nitroform (38-0-0) Applied per above

If you have any questions regarding this report please do not hesitate to contact the
Bellevue office.

Sincerely,

DIRK W. MUNTEAN, M.A.

DWM/bsk

P.O. Box 6566, Orange, California 92613-6566 (714) 282-8777
Telex Number: 5101000505 ANSBK: Soil Plant SA
FAX Number: 714-282-8575
P.O. Box 153, Santa Clara, California 95052-0153 (408) 727-0330
FAX Number: 408-727-5125
P.O. Box 1648, Bellevue, Washington 98009-1648 (206) 746-6665
) FAX Number: 206-562-9531
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APPENDIX B

GEOMEMBRANE PANEL LAYOUT DRAWINGS
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| e S  RECORD DRAWINGS




APPENDIX D

- ADDITIONAL INFORMATION AND SURVEY DRAWINGS



